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A growing body of data has emerged suggesting a potential role for diet in psychological well-being. Polyphenols,

which have anxiolytic and antidepressant-like properties, have been of particular interest. The aim of the present

study was to assess the effect of a high polyphenol diet (HPD) compared to a low polyphenol diet (LPD) on

aspects of psychological well-being in the Polyphenol Intervention Trial (PPhIT). The HPD diet consisted of six

portions of F&V (including one portion of berries per day) and 50 g of dark chocolate per day. The participants in

the HPD group reported a decrease in depressive symptoms, and an improvement in physical component and

mental health component scores. In summary, the study findings suggest that the adoption of a polyphenol-rich diet

could potentially lead to improvements in psychological well-being.
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1. Introduction

Mental ill health, manifesting itself in a wide range of conditions such as depression, anxiety and stress ,

represents one of the leading causes of burden of disease worldwide, also substantially increasing the risk of

cardiovascular disease, diabetes and cancer , and adversely affecting quality of life (QoL), relationships

and the ability to work .

Thus, research is required to establish inexpensive and effective techniques to reduce the incidence of mental

health problems, and to improve the psychological well-being of the population. Alongside genetic and biological

factors, researchers have increasingly begun to examine the role of lifestyle factors, including dietary intake, in

the promotion of psychological well-being and the prevention of mental illness . Studies that have explored

potential associations between nutrient intake (namely carbohydrates, B vitamins, and antioxidants such as

vitamins C, E and polyphenols) or the foods rich in those nutrients (e.g. fruits, vegetables, legumes, coffee,

chocolate) and psychological well-being have produced conflicting results .

2. History and Development

Polyphenols, in particular, have gained increasing attention from health researchers in recent years due to their

biological properties, as well as their abundance within the human diet . A growing number of epidemiological

studies support a role for polyphenols in the prevention of chronic non-communicable diseases such as
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cardiovascular disease (CVD) , cancer  and neurodegenerative diseases . Furthermore, animal

studies have demonstrated the ability of polyphenols to improve cognitive performance and memory  and,

more recently, these results have been replicated in human studies . Regarding mental health, a growing

body of data from animal and human studies has emerged supporting the role of a variety of dietary

polyphenols in affecting behaviour and mood through anxiolytic and antidepressant-like properties, mediated

through multiple molecular and cellular pathways . Moreover, given that recent studies have demonstrated

the pathophysiological role of oxidative stress and inflammation in the onset and progression of depression,

polyphenols have been examined both in vitro and in vivo as a potential antidepressant treatment, although

randomised controlled trials are still scarce in the field . The richest sources of polyphenols in the human

diet include fruits (e.g. berries, grapes, apples and plums), vegetables (e.g. cabbage, eggplant, onions,

peppers), plant-derived beverages including tea, coffee, red wine and fruit juices (e.g. apple juice), seeds, nuts

and chocolate (particularly dark chocolate) . In terms of a food-based approach, several of the above-

mentioned foods have been studied both in observational and intervention studies for potential effects on

outcomes related to mental well-being, mood, psychological distress and life satisfaction , although,

potentially due in part to the great variation in study designs, results are not consistent. Studying diet on a

dietary pattern level will be beneficial allowing potential complicated or cumulative intercorrelations, interactions

and synergies to be revealed, given that different polyphenols may have different effects on outcomes of mental

health .

The aim of the present study was to assess the effect of a polyphenol-rich dietary pattern (comprising of fruits,

including berries, vegetables and dark chocolate) in comparison to a control diet (low fruits & vegetables, < 2

portions/day and no dark chocolate) on aspects of psychological well-being and mental health status including

mood, QoL, body image perception and self-esteem as secondary outcomes measured within the Polyphenol

Intervention Trial (PPhIT) .

3. Study Methods and Main Findings

Ninety-nine mildly hypertensive participants aged 40–65 years completed a four-week low polyphenol diet

(LPD) washout period and then randomised to either a LPD or a high polyphenol diet (HPD) for eight weeks.

The intervention commenced with a four-week “washout period” for all participants, during which they were

asked to consume two portions or less of fruits and vegetables (F&V) per day and to exclude berries and dark

chocolate (LPD). At the end of this period, subjects were randomised to either continue with the above LPD for

a further 8-week “intervention period” or to consume an HPD of six portions of F&V (including one portion of

berries per day) and 50 g of dark chocolate per day. A portion of fruit and vegetables was quantitatively defined

using household measures as outlined by UK guidelines (https://www.nhs.uk/live-well/eat-well/5-a-day-portion-

sizes/), i.e., 1 apple, 1 orange, half a grapefruit or one glass (150 mL) fruit juice, 3 tablespoons of vegetables.

All participants in the HPD had a self-selected weekly delivery of F&V and dark chocolate (Lindt® 70% cocoa)

free of charge to their homes from a local supermarket and were provided with written material regarding F&V

portion sizes, recipes and sample diet plans. In addition, each participant, regardless of dietary allocation, was

also contacted by telephone at weekly intervals to provide support and encouragement and to discuss potential

barriers encountered in relation to achieving the dietary goals.
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Both at baseline and the end of intervention, participants’ lifestyle and psychological well-being using scores of

the Beck Depression Inventory-II (BDI-II), the Depression Anxiety Stress Scale (DASS-21), the Positive and

Negative Affect Schedule (PANAS) and the 36-Item Short Form Survey (SF-36) were assessed.

Among the participants, 53.5% of them were males. Participants had a mean age of 54.9 ± 6.9 years. By the

end of the intervention, there was a significant increase in intake of F&V, berries and dark chocolate in the HPD

group, and the differences in change in intake between the two groups were statistically significant.

Furthermore, there was a significant increase in the concentration of biomarkers, plasma vitamin C, serum

lutein, β-cryptoxanthin, α-carotene and lycopene and urinary epicatechin over the course of the intervention in

the HPD group, and the differences in the change in the concentration between the LPD and HPD group were

statistically significant. There was a significant between-group difference (p = 0.01) in change in depressive

symptoms as assessed with BDI-II, but no other significant effects were found between groups with regards to

depression, anxiety or stress measured using the DASS-21 or positive and negative affect measured with

PANAS. There were statistically significant between-group differences in change in different component scores

(general health (p = 0.03) and energy/fatigue (p = 0.02)) and the overall summary scores for the physical health

component (p = 0.04) and mental health component (p = 0.01), with more positive changes demonstrated in the

HPD group, measured using SF-36.

4. Conclusions

In conclusion, the results from the present RCT trial showed heterogeneous findings regarding the effect of a

polyphenol-rich dietary pattern on aspects of psychological well-being, with positive effects demonstrated on

depressive symptoms and both the physical and mental health status components of the SF-36 quality of life

measure. Further studies with psychological well-being impacts as primary endpoints, with appropriate study

design and sample sizes, are needed in order to confirm the benefits of a polyphenol-rich dietary pattern on

these outcomes.
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